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Short description of possible research topics for a PhD:

How does bioadhesion work? How can we control bioadhesion? The wide interest in
bioadhesion research is due to its relevance for the development of new biomaterials, therapies
and technological products. The objective is to go beyond synthetic model systems by using
more realistic bio-polymers or bio-based polymer hydrogels. This project is interdisciplinary
and bridges polymer surface chemistry with mechanics of soft materials and biomimetics.

¢ Bio-based hydrogel grafted films with a well-controlled chemistry and topography will be
synthesized as biomimetic surfaces, by adapting the successful strategy that our group has
developed for synthetic hydrogel films. Surfaces grafted with hydrogels of gelatins and
polysaccharides such as hyaluronic acid, alginic acid and chitosan will be designed.

e Biopolymer soft adhesives with a well-defined deformability will be synthesized. As there
is a strong coupling between interfacial and viscoelastic properties in adhesion processes, the
bulk mechanical properties of adhesives have to be controlled systematically.

e Underwater adhesion tests are performed using a home-made probe-tack device, which
simulates “real-life” conditions that may be encountered in bioadhesion or mucoadhesion. The
underwater adhesion properties will be investigated by varying the viscoelastic properties of
the biopolymer adhesive as well as the interfacial (chemical) interactions between the adhesive
and the surfaces.
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Required background of the student: Chemistry, Chemical Engineering, Materials Science
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